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PHASE  I  INSPECTION  REPORT 
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Identification  Number: 
Name  of  Dam: 

Town: 

County  and  State: 
Stream: 

Date  of  Inspection: 


VT  00179 
WOLCOTT  DAM 
WOLCOTT 

LAMOILLE  COUNTY,  VERMONT 
LAMOILLE  RIVER 
MAY  6,7,8,  1980 


The  dam,  constructed  about  1920,  is  a  reinforced  concrete  gravity  struc¬ 
ture  approximately  384  feet  long  and  51.87  feet  in  height.  The  upstream  face 
is  vertical,  the  downsteam  face  is  typically  sloped  at  7-5/8  horizontal  to  12 
vertical.  The  top  is  flat  and  of  varying  width  except  for  the  divided 
spillway,  which  has  an  ogee  crest.  The  dam  includes  a  120  foot  long  spillway 
section  on  the  right  side,  a  central  sluiceway  pier  with  manually  operated 
sluice  gate  controlling  a  6  foot  diameter  low  level  outlet  at  the  dam  base,  a 
66  foot  long  spillway  section  to  the  left  of  the  sluiceway  pier,  and  a  left 
abutment  section  with  an  intake  structure  and  controls  for  two  6  foot  diameter 
penstocks  for  power  generation.  All  gates  and  controls  are  reported  operable. 
Both  spillway  sections  are  at  equal  elevations.  A  16  foot  high  concrete  dike 
exists  on  the  right  bank  of  the  flowage  approximately  150  yards  upstream  of 
the  main  dam. 

The  dam  is  on  the  Lamoille  River  approximately  40  miles  upstream  from  Lake 
Champlain.  It  was  constructed  and  is  presently  used  for  power  generation.  The 
reservoir  is  2500  feet  long  with  a  surface  area  of  about  12  acres.  Normal 
rtorage  capacity  is  estimated  at  258  acre-feet. 

Based  upon  the  visual  inspection  and  the  review  of  available  data 
regarding  this  facility,  the  dam  is  considered  to  be  in  FAIR  condition.  This 
assessment  is  based  primarily  upon  concerns  regarding  spillway  hydraulic  capa¬ 
city  and  effect  of  flashboards  on  dam  stability.  Structural  and  mechanical 
condition  is  good. 

In  accordance  with  the  Corps  of  Engineers  Guidelines  and  the  size 
(INTERMEDIATE)  and  hazard  (HIGH)  of  this  dam,  the  Test  Flood  is  equivalent  to 
the  Probable  Maximum  Flood  (PMF).  Peak  inflow  to  the  Wolcott  Dam  reservoir  is 
117,863  cfs;  routed  Test  Flood  outflow  from  the  dam  is  114,800  cfs  with  the 
water  elevation  10.6  feet  over  the  dam  crest.  The  spillway  capacity  is  18,672 
cfs,  which  is  equivalent  to  16%  of  the  routed  Test  Flood  outflow  from  the  dam. 


It  is  recommended  that  the  owner  engage  a  qualified,  registered  engineer 
to  assess  the  significance  of  the  seepage  occurring  on  the  downstream  faces 
of  the  dam  and  the  dike,  to  determine  the  effect  of  the  currently-used  flash- 
board  system  on  dam  stability,  and  to  perform  a  detailed  hydrologic  and 
hydraulic  investigation  to  further  assess  the  need  for  and  means  to  increase 
the  project  discharge  capacity.  It  is  also  recommended  that  the  moss,  trees 
and  debris  on  the  face  and  within  10  feet  of  the  toe  of  the  existing  dike  be 
removed.  These  and  remedial  measures  which  are  discussed  in  Section  7  should 
be  instituted  within  one  year  of  the  owner's  receipt  of  this  report. 


This  Phase  I  Inspection  Report  on  Dam  has  been 

reviewed  by  the  undersigned  Review  Board  members.  In  our  opinion, 
the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Reconmended  Guidelines  for  Safety  Inspection 
of  Dams,  and  with  good  engineering  judgment  and  practice,  and  is 
hereby  submitted  for  approval. 


CHARLES  G  f  t  1 E  R$  CH ,  Chairman"1 
Chief,  Foundation  and  Materials  Branch 
Engineering  Division 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies 
of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigation,  and  analyses 
involving  topographic  mapping,  subsurface  investigations,  testing,  and  de¬ 
tailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I  investi¬ 
gation;  however,  the  investigation  is  intended  to  identify  any  need  for  such 
studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  con¬ 
dition  of  the  dam  is  based  on  observations  of  field  conditions  at  the  time 
of  inspection  along  with  data  available  to  the  inspection  team.  In  cases 
where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes  the  normal  load 
on  the  structure  and  may  obscure  certain  conditions  which  might  otherwise  be 
detectable  if  inspected  under  the  normal  operating  environment  of  the  struc¬ 
ture. 


It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  externa?  conditions,  and  is  evolutionary 
in  nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of  the 
dam  will  continue  to  represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the  Spill¬ 
way  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for  the  re¬ 
gion  (greatest  reasonably  possible  storm  runoff"),  or  fractions  thereof.  Be¬ 
cause  of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a 
spillway  will  not  pass  the  test  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  The  test  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aide  in  determining  the  need  for 
more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  its  general  condition  and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the  need  for 
fences,  gates,  no-trespass ing  signs,  repairs  to  existing  fences  and  railings 
and  other  items  which  may  be  needed  to  minimize  trespass  and  provide  greater 
security  for  the  facility  and  safety  to  the  public.  An  evaluation  of  the  pro¬ 
ject  for  compliance  with  OSHA  rules  and  regulations  is  also  excluded. 
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SECTION  4:  OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4.1  OPERATIONAL  PROCEDURES 


a.  General  -  Normal  procedure  is  to  generate  power  continuously  at  times 
of  high  water,  curtailing  evening  operation  to  maintain  the  pool  elevation  when 
the  river  flow  is  less  adequate.  There  is  an  occasional  drawdown  of  the  pool 
for  maintenance  purposes. 

b.  Warning  System  -  There  is  no  formal  warning  system,  but  an  operator  is 
on  duty  when  the  station  is  operating  and  is  able  to  report  any  unusual 
occurrences. 

4.2  MAINTENANCE  PROCEDURES 


a.  General  -  Routine  maintenance  such  as  lubrication  and  equipment 
cleaning  is  performed  under  the  direction  of  Mr.  William  Fee,  Superintendent 
for  the  Village  of  Hardwick  on  a  scheduled  basis  by  on-site  operators.  Major 
maintenance  is  performed  on  an  "as  necessary"  basis. 

b.  Operating  Facilities  -  The  operating  facilities  including  gates  for  the 
penstocks,  motorized  rake  for  the  trashrack  and  the  sluice  gate  are  in  generally 
good  condition,  indicative  of  adequate  maintenance. 

4.3  EVALUATION 


The  operation  and  maintenance  procedures  at  this  dam  are  adequate  to  ensure 
that  all  problems  encountered  can  be  remedied  within  a  reasonable  period  of 
time.  The  owner  should  establish  a  written  warning  system  to  follow  in  the 
event  of  flood  flow  conditions  or  imminent  dam  failure. 


3.2  EVALUATION 


On  the  basis  of  visual  examination  the  dam  is  considered  to  be  in  fair 
condition. 

Minor  seepage  was  noted  at  two  points  on  the  dam  face  and  at  two  points  on 
the  dike  face.  These  are  not  considered  indicative  of  any  current  structural 
problem. 

Openings  for  flashboard  attachment  were  incorporated  into  the  dam  renova¬ 
tion  work  performed  in  1948.  It  is  unknown  what  provision,  if  any,  was  made 
in  the  original  dam  design  for  flashboard  attachment. 

The  reinforced  concrete  ice  protector  enclosing  the  sluice  gate  supports 
has  eroded  to  the  extent  that  ice  or  debris  interference  with  sluice  gate 
operation  is  possible. 

A  hairline  crack  is  evident  at  the  bend  in  the  left  abutment  wall.  This 
is  not  considered  structurally  significant  at  this  time. 

Muss  and  debris  have  accumulated  on  the  outside  of  the  dike  wall  in  suf¬ 
ficient  quantity  to  make  observation  of  concrete  condition  and  seepage  sources 
difficult. 


Outlet 


A  low  level  reservoir  outlet  is  located  in  the  approximate  center  of  the 
dam  as  shown  in  Photos  2  and  3.  Access  is  via  a  steel  truss  footbridge  from 
the  left  abutment,  in  good  condition  but  exhibiting  moderate  rusting.  The 
outlet  is  sufficiently  low  to  relieve  hydrostatic  pressure  on  the  dam  and  to 
facilitate  dam  repair.  The  gear  operator  for  the  sluice  gate  on  the  outlet  is 
shown  in  Photo  8.  This  equipment  appears  in  good  condition  and  is  reported 
operable.  There  is  moderate  erosion,  visible  at  the  extreme  right  of  Photo  7, 
at  the  water  line  of  the  concrete  ice  protector  enclosing  the  sluice  gate  sup¬ 
ports.  The  outlet  is  a  6  foot  diameter  steel  lined  conduit  about  10  feet 
above  the  bedrock  foundation. 

Concrete  Dike 


About  150  yards  upstream  of  the  dam  site,  on  the  right  side  of  the  reser¬ 
voir,  is  a  concrete  dike  125  feet  long,  3  feet  across  the  top  and  16  feet  high 
at  its  highest  point.  The  dike  prevents  by-passing  of  the  dam  by  overflow 
from  the  reservoir  via  a  gully  through  which  the  Lamoille  Valley  Railroad 
tracks  pass.  It  appears  in  good  structural  condition  with  some  spalling  of 
the  surface  concrete. 

The  dike  is  shown  in  Photos  9  and  10.  On  May  8  the  reservoir  water  sur¬ 
face  was  5  feet  below  the  top  of  the  dike. 

There  is  some  very  minor  clear  seepage  at  the  base  of  the  dike  near  its 
downstream  end  and  slight  seepage  from  a  2  inch  plugged  pipe,  of  unknown  func¬ 
tion,  in  the  dike.  The  outside  face  is  partially  moss-covered,  and  a  few 
hardwood  saplings  have  taken  root  in  the  organic  debris  on  and  at  the  foot  of 
the  dike.  In  the  gully  below  the  dike  is  a  mixture  of  small  hardwood  trees, 

2  to  6  inches  in  diameter. 

d.  Reservoir  Area  -  The  reservoir  is  long  and  relatively  narrow,  as  is 
typical  for  a  run-of-the-river  dam.  The  reservoir  banks  are  wooded,  with  no 
indications  of  instability  in  the  vicinity  of  the  dam. 

e.  Downstream  Channel  -  The  downstream  channel  below  the  spillway  and 
outlet  works,  shown  in  Photos  11  and  12,  is  moderately  steep,  clear,  and  free 
of  obstructions.  Bedrock  is  exposed  along  the  entire  channel.  Downstream 
channel  banks  are  typically  ledgy  and  forested  with  mixed  growth  as  shown  in 
Photos  12  and  13.  Approximately  3000  feet  downstream  of  the  dam,  Vermont 
Route  15  is  carried  over  the  river  by  the  pair  of  highway  bridges  with  an 
island  between  as  shown  in  Photo  13.  Within  the  next  3000  feet  are  three  more 
bridges  spanning  the  river  -  one  railroad  and  two  roadway.  Development  along 
most  of  the  channel  bank  is  sparse,  and  buildings  are  considerably  above  chan¬ 
nel  level.  The  Town  of  Wolcott,  about  6000  feet  downstream  of  the  dam,  is  a 
relatively  congested  area  with  several  buildings  at  low  elevations  with 
respect  to  the  river. 


SECTION  3:  VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General  -  At  the  time  of  inspection  on  May  6,  1980,  water  was  flowing 
through  the  penstocks  for  power  generation  and  the  water  level  in  the  reser¬ 
voir  had  been  drawn  down  approximately  8  inches  below  spillway  elevation,  pro¬ 
viding  an  opportunity  to  view  the  downstream  spillway  face  as  shown  in 
Photos  1,  2  and  3.  Heavy  showers  during  the  nigh!:  produced  a  significant 
increase  in  river  flow  such  that  during  continued  inspection  on  May  7  and  8 
the  reservoir  level  was  about  3  inches  above  the  30  inch  high  flashboards. 

The  weather  was  cloudy  and  mild  on  May  6,  cooler  with  showers  on  May  7, 
clearing  on  May  8.  The  general  condition  of  this  dam  is  fair. 

b.  Dam  -  The  dam  is  a  concrete  gravity  section  founded  on  bedrock  as 
shown  in  the  panoramic  view  of  the  downstream  face  -  Photos  1,  2,  and  3.  An 
intake  control  structure  and  gate  house  is  located  on  the  left  abutment  as 
shown  in  Photo  3.  The  structure  houses  a  mechanically  cleaned  trash  rack  and 
control  gates  for  two  6  foot  diameter  penstocks  which  convey  water  to  the 
power  plant  approximately  175  yards  downstream  of  the  dam  as  shown  in  Photo  4. 
The  trash  rack  cleaner  is  electrically  powered;  the  gate  operators  are  man- 
nual  rack  and  pinion  type.  This  equipment  appears  in  good  condition  and  is 
reported  operable.  The  wood  frame  gate  house  is  in  good  condition;  the 
electrical  system  is  antiquated  and  in  fair  condition.  Concrete  components  of 
the  dam  appear  in  good  condition. 

Efflorescence  and  minor  spalling,  visible  in  Photo  3,  were  noted  on  the 
downstream  face  of  the  intake  control  structure,  and  a  hairline  crack  was 
noted  on  the  upstream  face  of  the  left  abutment  wall  at  the  corner  near  the 
center  of  Photo  7.  Photo  5  shows  the  downstream  contact  of  the  concrete  dam 
and  the  right  abutment  bedrock.  The  minor  leakage  visible  on  the  lower  surface 
of  the  concrete  is  clear  and  occurs  at  points  where  an  interior  construction 
joint  drainage  system  terminates.  The  drainage  system  was  installed  behind  a 
new  concrete  facing  placed  on  the  existing  dam  in  1948. 

Photo  6  shows  the  downstream  contact  of  the  concrete  dam  and  the  left 
abutment.  The  staining  visible  at  the  bedrock  contact  is  believed  to  have 
come  from  a  crack  in  the  dam  facing  and  not  from  water  flowing  along  the  base 
of  the  dam.  At  the  time  of  inspection  no  water  was  flowing  along  the  contact. 

c.  Appurtenant  Structures 

Spillway 

The  spillway  is  an  integral  part  of  the  main  dam  as  shown  in  Photos  1,  2 
and  3.  The  spillway  section  extends  from  the  right  abutment  to  a  point  about 
40  feet  right  of  the  control  structure,  a  distance  of  186  feet  along  the  dam 
crest.  Spillway  concrete  appears  in  good  condition  with  no  evidence  of 
cracking  or  spalling,  and  only  minor  erosion.  Thirty  inch  high  flashboards, 
in  place  at  the  time  of  inspection,  are  removed  in  the  fall  to  prevent  ice  and 
debris  damage.  The  flashboard  supports  are  on  30  inch  centers  installed  in 
openings  intended  for  flashboard  attachment. 


SECTION  2:  ENGINEERING  DATA 


2.1  DESIGN 


a.  Available  Data  -  The  available  data  consists  of  two  plans  "Village  of 
Hardwick,  Vermont,  Repairs  to  Pottersville  Dam",  Charles  T.  Main,  Inc.,  Boston, 
Massachusetts,  November  15,  1945,  Sheets  1341-11  and  1341-12. 

b.  Design  Features  -  The  drawings,  computations  and  inspection  reports 
indicate  the  design  features  stated  in  Section  1. 

c.  Design  Data  -  Design  data  consists  of  information  on  the  drawings  by 
Charles  T.  Main,  Inc.  as  listed  in  "Existing  Plans". 

2.2  CONSTRUCTION 


a.  Available  Data  -  Information  as  contained  in  any  plans,  drawings,  or 
specifications  previously  listed  in  "Design  Data"  or  Appendix  B. 

b.  Construction  Considerations  -  Since  the  only  available  plans  are  for 
repairs  rather  than  original  design  there  was  no  practical  means  to  ascertain 
any  construction  changes. 

2.3  OPERATION 


Pond  level  observations  are  made  as  needed,  in  order  to  coordinate  the 
power  generation  with  the  available  water  supply.  When  ice  conditions  are  not 
present,  flashboards  are  used  to  increase  the  reservoir  pool. 

2.4  EVALUATION 


a.  Availability  -  Existing  data  was  provided  by  the  Village  of  Hardwick 
(the  owner)  who  also  made  the  operations  available  for  visual  inspection. 

b.  Adequacy  -  Detailed  hydrologic/hydraulic  data  were  not  available. 
Design  data  and  field  measurements  were  utilized  in  conjunction  with  New 
England  Division  -  Army  Corps  of  Engineers  "Preliminary  Guidance  for 
Estimating  Maximum  Probable  Discharges"  to  perform  the  computations  of  outflow 
capacity. 

The  detailed  engineering  data  required  to  perform  an  in-depth  stability 
analysis  of  the  dam  was  not  available.  The  final  assessment  of  the  dam, 
therefore,  must  be  based  primarily  on  visual  inspection,  performance  history, 
and  spillway  capacity  computations. 

c.  Validity  -  A  comparison  of  records,  data,  and  visual  observations 
reveals  no  significant  discrepancies  between  available  plans  and  as-built 
dimensions. 


6.  Downstream  channel: 


moderately  steep, 
bedrock  exposed 


7.  General: 

Regulating  Outlets 

1.  Invert: 

2.  Size: 

3.  Description: 

4.  Control  Mechanism: 

5.  Other: 


N/A 

728.0 

6  foot  diameter 

steel  lined  concrete 
sluiceway 

manually  operated  gear 
reducer 

two  6  foot  diameter 
steel  penstocks 


1 

i 

4. 

Top  of  dam 

615±  acre-ft 

5. 

Test  flood  pool 

1150±  acre-ft 

I D 

f. 

Reservoir  Surface 

_ 

1 

-  -i 

1. 

Normal  pool 

12±  acres 

2. 

Flood  control  pool 

N/A 

3. 

Spillway  crest 

12±  acres 

1 

4. 

Test  flood  pool 

180±  acres 

■ 

5. 

Top  of  dam 

80±  acres 

* 

- 

g* 

Dam 

Dam 

Dike 

1 

1. 

Type: 

concrete  gravity 

concrete 

2. 

Length: 

384  ft 

125  ft 

f 

3. 

Height: 

51.87  ft 

16  ft 

> 

*•  •  •  J 

4. 

Top  Width: 

5  ft 

3  ft 

5. 

Side  Slopes: 

N/A 

N/A 

; 

i 

6. 

Zoning: 

N/A 

N/A 

> 

7. 

Impervious  Core: 

N/A 

N/A 

, 

. 

8. 

Cutoff: 

N/A 

N/A 

. 

■ 

9. 

Grout  curtain: 

N/A 

N/A 

r 

< 

10. 

Other: 

N/A 

N/A 

h. 

Diversion  and  Regulating  Tunnel 

N/A 

i. 

Spillway 

! 

« 

1. 

Type: 

ogee  concrete 

• .  * 

2. 

Length  of  Weir: 

186  feet 

! 

3. 

Crest  elevation  w/o  flashboards: 

762.0 

l 

w/f lashboards: 

764.5 

4. 

Gates: 

N/A 

5. 

Upstream  channel: 

Wolcott  Dam 

impoundment 

t 
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7.  Total  spillway  capacity  at 
test  flood  el .  781.5 


60862  cfs 


8. 

Total  project  discharge  at  top 
of  dam  el.  770.87 

20250*  cfs 

9. 

Total  project  discharge  at  test 
flood  el .  781.5 

114800  cfs 

Elevation  (Feet  NGVD) 

1. 

Streambed  at  toe  of  dam 

719.0 

2. 

Bottom  of  cutoff 

N/A 

3. 

Maximum  tail  water 

N/A 

4. 

Recreation  pool 

N/A 

5. 

Full  flood  control  pool 

N/A 

6. 

Spillway  crest  (ungated) 

762.0  w/o  flashboards 
764.5  w/flashboards 

7. 

Design  surcharge 

N/A 

8. 

Top  of  dam 

770.87 

9. 

Test  flood  surcharge 

781.5 

Reservoir 

1. 

Normal  pool 

2500*  ft 

2. 

Flood  control  pool 

N/A 

3. 

Spillway  crest  pool 

2500*  ft 

4. 

Top  of  dam 

11000*  ft 

5. 

Test  flood  pool 

21000*  ft 

Storage 

1. 

Normal  pool 

258±  acre-ft 

2. 

Flood  control  pool 

N/A 

3. 

Spillway  crest  pool  w/o  flashboards 

w/flashboards 

258*  acre-ft 
340*  acre-ft 

h.  Design  and  Construction  History  -  The  following  information  is 
believed  to  be  accurate  based  upon  plans  and  correspondence  available  and  from 
conversations  with  persons  familiar  with  the  history  of  the  dam.  Information 
pertaining  to  the  original  construction,  believed  to  be  about  1920,  was  not 
available.  The  powerhouse  reportedly  incurred  extensive  flood  damage  in  1927 
and  was  repaired  at  that  time.  The  power  station  was  rebuilt  and  existing 
generation  equipment  installed  in  1937.  Repairs  to  the  dam  were  designed  in 
1945  by  Charles  T.  Main,  Inc.  and  performed  in  1948  by  0.  W.  Miller  for  the 
Village  of  Hardwick. 

i.  Normal  Operation  Procedures  -  Flashboards  are  installed  to  a  level  of 
2.5  feet  above  the  spillway  crest  when  ice  conditions  are  unlikely.  Pond 
level  is  regulated  as  necessary  to  coordinate  power  generation  with  available 
flow.  At  times  of  low  flow,  power  generation  is  curtailed  in  the  evening  to 
restore  the  pond  level.  An  operator  is  on  duty  when  the  station  is  operating. 

1.3  PERTINENT  DATA 


a.  Drainage  Area  -  134.7  square  miles  of  moderately  steep,  relatively 
undeveloped  terrain  which  is  approximately  40%  open  and  60%  wooded. 

b.  Discharge  at  Dam  Site  -  Discharge  is  from  over  the  spillway  and 
through  the  72  inch  low  level  outlet  and  two  72  inch  penstocks.  Elevations 
are  referenced  to  NGVD  datum. 


1.  Outlet  works 

One  72"  steel  lined  pipe 
@  invert  el.  728.0 

Two  72"  steel  penstocks 
@  invert  el.  Unknown 

2.  Maximum  known  flood  at  dam  site 

3.  Ungated  spillway  capacity  at 
top  of  dam  el.  770.87 

(w/o  flashboards) 

4.  Ungated  spillway  capacity  at 
test  flood  el .  781.5 

5.  Gated  spillway  capacity  at 
normal  pool  el.  762.0 
(w/o  flashboards) 

6.  Gated  spillway  capacity  at 
test  flood  el .  781.5 


1400±  cfs 

Unknown 

N/A 

18672  cfs 

60862  cfs 

N/A 

N/A 


P 
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The  two  spillway  sections  have  crest  elevations  of  approximately  762.0,  a 
maximum  of  43  feet  in  height  above  the  streambed.  Two  and  one-half  feet  of 
flashboard  increase  the  spillway  elevation  to  764.5.  The  spillways  have  an 
ogee  crest  with  a  downstream  slope  of  7-5/8  horizontal  to  12  vertical. 

The  central  sluiceway  pier,  also  with  downstream  slope  of  7-5/8  horizontal 
to  12  vertical,  has  a  breadth  of  12  feet  and  a  crest  length  of  approximately 
13.3  feet  at  elevation  772.0.  A  6  foot  diameter  steel  lined  sluiceway, 
approximately  34  feet  in  length,  runs  through  the  pier  at  invert  elevation 
728.0.  The  manually  operated  gate  control  mechanism  is  accessed  via  a 
footbridge  from  the  left  abutment  section. 

The  left  abutment  section,  174  feet  in  length,  has  a  crest  elevation  of 
770.87  and  houses  the  intake  structure  consisting  of  two  6  foot  diameter  steel 
penstocks  with  trashracks  and  gates  enclosed  in  a  wooden  gate  house.  A  down¬ 
stream  training  wall  extends  from  the  right  end  of  this  abutment. 

Approximately  150  yards  upstream  of  the  dam  site  is  a  reinforced  concrete 
dike  on  the  right  of  the  pool.  The  16  foot  high  dike  is  approximately  125 
feet  long  with  a  3  foot  broad  crest  at  approximate  elevation  770.2. 

Elevations  are  referenced  to  NGVD  datum. 

No  instrumentation  exists  at  this  dam  site. 

c.  Size  Classification  -  INTERMEDIATE  -  The  dam  impounds  approximately 
615  acre-feet  of  water  with  the  pond  level  at  the  top  of  the  dam,  which  at 
elevation  770.87  is  51.87  feet  above  the  streambed  elevation.  Because  the 
height  is  between  40  and  100  feet,  the  dam  is  classified  as  intermediate  in 
size  according  to  the  Recommended  Guidelines. 

d.  Hazard  Classification  -  HIGH  -  If  the  dam  were  to  be  breached,  there 
is  potential  for  considerable  property  damage  and  loss  of  more  than  a  few 
lives.  Ten  to  fifteen  houses  in  the  Town  of  Wolcott  would  be  flooded  with 
depths  up  to  4.5  feet  above  sill  elevation.  Failure  flows  would  also  damage 
the  power  plant  175  yards  downstream  of  the  dam,  the  pair  of  highway  bridges 
on  Vermont  Route  15,  the  Lamoille  Valley  Railroad  bridge  and  the  town  road 
bridge  in  Wolcott. 

e.  Ownership  -  Village  of  Hardwick 

Hardwick,  Vermont  05843 
(802)  472-5201 

f.  Operator  -  Mr.  William  Fee,  Superintendent 

Village  of  Hardwick  Electrical  Department 
Church  Street 
Hardwick,  Vermont  05843 
(802)  472-5201 

g.  Purpose  of  Dam  -  The  dam  is  used  for  power  generation  utilizing  one 
vertical  Smith-Kaplan  turbine  of  800  KW  capacity,  normally  producing  600  KW  at 
a  2400  V  line  voltage. 


PHASE  I  INSPECTION  REPORT 


WOLCOTT  DAM 

SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 


a.  Authority  -  Public  Law  92-367,  August  8,  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  National 
Program  of  Dam  Inspection  throughout  the  United  States.  The  New  England 
Division  of  the  Corps  of  Engineers  has  been  assigned  the  responsibi 1 ity  of 
supervising  the  inspection  of  dams  within  the  New  England  Region.  James  W. 
Sewall  Company  has  been  retained  by  the  New  England  Division  to  inspect  and 
report  on  selected  dams  in  the  State  of  Vermont.  Authorization  and  notice  to 
proceed  were  issued  to  James  W.  Sewall  Company  under  a  letter  of  April  2, 
1980  from  William  E.  Hodgson,  Jr.  Colonel,  Corps  of  Engineers.  Contract  No. 
DACW  33-80-C-0051  has  been  assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose  of  Inspection  Program  -  The  purposes  of  the  program  are  to: 

1.  Perform  technical  inspection  and  evaluation  of  non-federal  dams  to 
identify  conditions  requiring  correction  in  a  timely  manner  by  non- 
federal  interests. 

2.  Encourage  and  prepare  the  States  to  quickly  initiate  effective  dam 
inspection  programs  for  non-federal  dams. 

3.  To  update,  verify  and  complete  the  National  Inventory  of  Dams. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Location  -  The  dam  is  located  on  the  Lamoille  River  in  the  Village 
of  Pottersvi 1 le.  Town  of  Wolcott,  County  of  Lamoille,  State  of  Vermont.  The 
dam  is  shown  on  the  Hardwick  USGS  Quadrangle  Map  (151  series)  having  coor¬ 
dinates  latitude  N  44°  32.2'  and  longitude  W  72°  26.7'.  The  dam  is  popularly 
called  Pottersvi lie  Dam. 

b.  Description  of  Dam  and  Appurtenances  -  The  dam,  originally 
constructed  about  1920  and  refaced  in  1948,  is  a  reinforced  concrete  gravity 
structure  51.87  feet  high,  built  on  ledge  rock  and  having  a  total  length  of 
approximately  384  feet.  This  includes  a  120  foot  long  spillway  section  on  the 
right  side  of  the  dam,  a  central  sluiceway  pier  with  outlet  works,  a  66  foot 
long  spillway  section  to  the  left  of  the  sluiceway  pier,  and  an  abutment  sec¬ 
tion  with  intake  structure  for  power  generation  on  the  left  side  of  the  dam. 
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SECTION  5:  EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 

5.1  GENERAL 


The  project  is  basically  a  run-of-the-river  dam  used  for  power  generation, 
|1  with  impoundment  surface  area  changing  dramatically  with  water  level. 

The  tributary  watershed  consists  of  134.7  square  miles  of  moderately  steep 
terrain  which  is  approximately  60%  wooded  and  40%  open.  Contained  within  this 
drainage  area  are  several  small  lakes,  including  Hardwick  Lake,  Caspian  Lake, 
Eligo  Pond,  Nichols  Pond,  Long  Pond,  East  Long  Pond  and  Flagg  Pond.  The  total 
__  surface  area  of  these  lakes  is  less  than  2%  of  the  entire  watershed  area,  thus 

their  storage  effect  on  the  peak  inflow  to  the  Wolcott  Dam  impoundment  was 
deemed  negligible. 

Wolcott  Dam  is  a  concrete  gravity  structure  equipped  186  feet  of  ogee 
_  crest  spillway.  The  spillway  will  pass  approximately  16%  of  the  project  Test 

Flood  with  the  dam  overtopped  by  10.6  feet. 

5.2  DESIGN  DATA 

No  design  data  are  known  to  exist  for  the  project. 

5.3  EXPERIENCE  DATA 

A  flood  in  1927  reportedly  caused  extensive  damage  to  the  power  house.  No 
other  information  on  serious  problem  situations  arising  at  the  dam  was  found 
and  it  does  not  appear  the  dam  has  been  overtopped. 

I  5.4  TEST  FLOOD  ANALYSIS 

The  Test  Flood  for  this  high  hazard,  intermediate  size  dam  is  equivalent 
to  the  Probable  Maximum  Flood  (PMF).  Based  upon  the  "Rolling"  guide  curve 
from  the  "Preliminary  Guidance  for  Estimating  Maximum  Probable  Discharge", 
dated  March,  1978,  peak  inflow  to  Wolcott  Dam  flowage  is  117,863  cfs. 

■  Assuming  the  reservoir  to  be  initially  at  spillway  crest  elevation  (762  NGVD) 

routed  Test  Flood  outflow  is  114,800  cfs  with  the  dam  overtopped  by  10.6  feet. 
Based  upon  our  hydraulics  computations,  the  spillway  capacity  is  approximately 
16%  of  the  routed  Test  Flood  outflow  at  the  top  of  the  dam. 

,  5.5  DAM  FAILURE  ANALYSIS 

The  impact  of  dam  failure  was  assessed  utilizing  the  April,  1978,  "Rule  of 
Thumb  Guidance  for  Estimating  Downstream  Dam  Failure  Hydrographs". 

With  the  reservoir  water  surface  elevation  initially  at  the  top  of  the  dam 

I  (el.  770.87  NGVD),  the  peak  failure  outflow  would  be  44,200  cfs  causing  a  rise 

in  stage  in  the  Town  of  Pottersville  of  3.5  feet  and  a  rise  in  stage  in  the 
Town  of  Wolcott  of  3.3  feet.  It  appears  that  the  pre-failure  flow  would  cause 
the  most  significant  damage  with  a  maximum  depth  of  9  feet  at  the  houses  in 
Wolcott. 
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The  preceding  analysis  indicated  little  additional  stage  or  hazard  due  to 
dam  failure  under  full  spillway  pre-failure  conditions.  As  the  failure  flow 
was  significant  an  analysis  with  the  reservoir  water  surface  elevation  ini¬ 
tially  at  the  spillway  crest  (el.  762  NGVD)  was  undertaken  to  establish  the 
"low  flow"  failure  hazard.  The  peak  failure  outflow  under  this  condition 
would  be  22,800  cfs.  The  pre-failure  flow  would  remain  within  the  bounds  of 
the  stream  bed  while  the  routed  failure  flood  would  inundate  a  large  area  out¬ 
side  of  the  stream  bed  up  to  a  depth  of  4.5  feet.  The  rapid  rise  in  flood 
stage  would  severely  damage  the  power  plant  175  yards  downstream  of  the  dam, 
destroy  the  pair  of  Route  15  highway  bridges,  the  Lamoille  Valley  Railroad 
crossing,  and  the  town  road  crossing  in  Wolcott.  The  Town  of  Wolcott  is 
located  on  a  relatively  level  flood  plain  and  the  failure  flood  could  damage 
10-15  homes  with  a  maximum  water  level  of  4.5  above  sill  elevation.  There  is 
potential  for  the  loss  of  more  than  a  few  lives  in  the  Town  of  Wolcott.  Based 
on  this  analysis,  Wolcott  Dam  has  been  classified  as  a  "High  Hazard"  dam. 


SECTION  6:  EVALUATION  OF  STRUCTURAL  STABILITY 

6.1  VISUAL  OBSERVATION 

The  visual  inspection  did  not  disclose  any  immediate  stability  problems. 
Seepage  and  spalling  noted  at  the  dam  and  the  dike  are  judged  to  be  minor  in 
nature. 

6.2  DESIGN  AND  CONSTRUCTION  DATA 

No  original  design  and  construction  data  are  available  for  the  dam. 

However,  there  are  drawings  for  repairs  which  show  plans  and  sections  of  the  dam 
and  indicate  that  the  dam  rests  on  bedrock. 

6.3  POST-CONSTRUCTION  CHANGES 

Drawings  indicate  that  a  concrete  facing  was  placed  on  the  upstream  and 
downstream  face  of  the  dam.  Records  indicate  this  work  was  performed  in  1948. 
The  concrete  facing  is  12  inches  thick  on  the  downstream  face  of  the  spillway 
and  8  inches  thick  on  the  upstream  face  of  the  dam  and  downstream  face  of  the 
sluiceway  pier.  This  concrete  facing  is  tied  to  the  existing  concrete  with 
steel  dowels  3  feet  on  center  in  both  directions.  A  construction  joint  drainage 
system  consisting  of  6  inch  diameter  tile  drains  was  installed  between  the  new 
facing  and  the  existing  dam.  Openings  for  flashboard  attachment  were  installed 
at  the  spillway  crest.  It  is  not  known  what  provision,  if  any,  was  made  in  the 
original  design  for  the  additional  hydrostatic  head  which  flashboards  impose. 

6.4  SEISMIC  STABILITY 

The  dam  is  located  in  Seismic  Zone  2  and  in  accordance  with  the  recommended 
Phase  I  guidelines,  does  not  warrant  seismic  investigation. 


SECTION  7:  ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 

7.1  DAM  ASSESSMENT 


a.  Condition  -  Based  upon  the  visual  inspection,  the  dam  is  judged  to  be 
in  fair  condition.  This  assessment  is  predicated  primarily  upon  concerns 
regarding  spillway  hydraulic  capacity  and  effect  of  flashboards  on  dam  stabil¬ 
ity.  Structural  and  mechanical  condition  is  good. 

b.  Adequacy  of  Information  -  Due  to  the  lack  of  design  and  construction 
data  for  this  dam,  the  assessment  of  safety  is  based  solely  on  the  visual 
inspection. 

c.  Urgency  -  The  recommendations  and  remedial  measures  presented  below 
should  be  implemented  by  the  owner  within  one  year  after  receipt  of  this  Phase  I 
Inspection  Report. 

7.2  RECOMMENDATIONS 


The  owner  should  engage  a  qualified  registered  engineer  to  undertake  further 
investigations  as  follow: 

a.  Assess  significance  of  the  seepage  occurring  on  the  downstream  faces  of 
the  dam  and  the  dike  and  design  remedial  measures  if  needed. 

b.  Determine  the  effect  of  the  currently-used  flashboard  system  on  dam 
stability. 

c.  Perform  a  detailed  hydraulic  and  hydrologic  study  to  further  assess  the 
need  for  and  the  means  to  increase  the  project  discharge  capacity. 

d.  The  moss,  trees,  and  debris  on  the  face  and  within  10  feet  of  the  toe 
of  the  dike  should  be  removed  by  the  owner. 

The  owner  should  implement  all  recommendations  by  the  engineer. 

7.3  REMEDIAL  MEASURES 


a.  The  eroded  concrete  on  the  sluice  gate  control  enclosure  should  be 
repaired  by  the  owner. 

b.  The  crack  at  the  bend  in  the  left  abutment  wall  should  be  repaired  by 
the  owner. 

c.  The  spalled  concrete  on  the  face  of  the  dike  should  be  removed  and  the 
areas  patched  by  the  owner. 

d.  Areas  of  seepage  at  the  base  of  the  dam  and  the  dike  should  be  moni¬ 
tored  monthly  by  the  owner,  and  technical  assistance  sought  upon  any 
major  quantity  increase. 
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e.  A  program  of  biennial  technical  inspection,  with  repairs  as  necessary 
should  be  instituted  by  the  owner. 

f.  A  formal  downstream  warning  system  to  be  implemented  in  the  event  of 
flood  flow  or  imminent  dam  failure  conditions  should  be  developed  by 
the  owner. 

7.4  ALTERNATIVES 

This  study  has  identified  no  practical  alternative  to  the  above  recommen¬ 
dations. 
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VISUAL  INSPECTION  CHECKLIST 
PARTY  ORGANIZATION 


PROJECT. 


i/ co  r r  D < 


DATE  May  6,  7  2.  /<?&0 
TIME  w  3:00  '/0:00 

WEATHER  C/oocJy 
W.S.  ELEV..  U.S, 


PARTY: 

mj$  1.-  Stephen  D. 


_ /  v>  3. 
^  t  A. 


•3  £rar<e$  /t,~  H-ewty  C#hf 
a  GpLlGf-L  ^  Z  &  at  fq  &  P  L 
tj.  Percy  13asrC<iCO _ ' 

PROJECT  FEATURE 

1.  Cp/ocr  t  /<-  ID  a  rn _ 


5  PM  6. 


CAH  8. 


D 

1 

'€  •  ZD, 

G  q  Fe  H ov-s  ■€. 


INSPECTED  BY  REMARKS 

SDM  Rl-H.  CHH  Z)PL _ 


XH.  OAH 


5  PM.  *U±  CfiH 


h 


5  DM  J7LH  CfiH  DPL 


Out  Je  T  Chqynel _ SpM.  f?LH  Cflh 


5<P/'/AvJ-y  lAlthL  &<rd  U/'scnQrp?  cl  6  DM  f?LhJ.  CFt-P.  PPL 


PROJECT  V\) ol c  o  t  T  Pom 


DATE  /V)a 


y. 


C,  7,  %.  '/Wo 


PROJECT  FEATURE 


C  o  cl  H  '  zTa  Dam 


DISCIPLINE 


Ja/»es  VJ  S-ev.aJ  Co. 


G  eo  fe  cypn/ca/  tr>  at'n  e  ess  /  nc. 


MAHE  SDM  ftLJL 
NAME  C#H,  PPL 


AREA  EVALUATED 


CONDITION 


PAH  EMBANKMENT 
Crest  Elevation  loo.  91 

r  j.  n  1  t-i  *•  A*My  6  1  hi 

Current  Pool  ElevationM4y  7  -,6S- 

Maximum  Impoundment  to  Date 
Surface  Cracks 
Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at  Concrete 
.  Structures 

Indications  of  Movement  of  Structural 
Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes  or 
Abutments 

Rock  Slope  Protection  -  Riprap  Failures 

Unusual  Movement  or  Cracking  at  or  Near 
Toe 

Unusual  Embankment  or  Downstream 
Seepage 

Pipinq  or  Boils 
Foundation  Drainage  Features 
Toe  Drains 

Instrumentation  System 
Vegetation 


@or>  Crete.  0!Qm  founded  on  bedrock 
Bt  d/oc  k  is  aic» q  .  «  mt if e 

/'enq/h  of- dam 

1 Jeriicct  crock  a/  bend  ©  f  a  b  ot  e  nj~ 

Goad  . 

A /one  o  bse/v « d 

AJone  observed  ■  .  . 

(So  o  d 
C So o  d 

(2ond/  tions  at  Qbi/fmed  C.oyiTbcT  arc 
qood.  Sii grit  /eakacje  qf •  mi erfbee. 
cti  oof  cy  ct/on  tj  /eft 

and  at  kot. 

A/ Oh  € 

/Von  e 

A/o  rifO  r 
/Von*  oh  serV-^cf 

M  ft . 

/V.  ft. 

A/o  />e." 

A/ Ob  <  . 

A/o /to. 

N,  ft. 


iuiwuvii.  llorCLI  JUH  tnH/NLIOI 


PROJECT  Wn/rnfr  Pom _ 

PROJECT  FEATURE  C-  O n  c r  dike, 

DISCIPLINE  James  Sty.'aiJ  do. 

G><of--eth  nic-Ql  Snai'rieers  j.rc. 


/9?Q 


NAME 


NAME 


£  D  M . 
C/9  H  , 


D  P  L 


AREA  EVALUATED 


DIKE  EMBANKMENT 


Crest  Elevation 
Current  Pool  Elevation 
Maximum  Impoundment  to  Date 
Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 


Lateral  Movement 


CONDITION 


[CLOn^i'i Tt  di  d  tS'O  yQ'iiS  <rbCi,<-  ri*nt slat 
7  7  0  ■ 

Mcty  9  7 


A 7y^.o>-  ‘  • 

Minor  t  ///o  f  esc  i  ncei  _  c  oms'isjer* ei-t  sf>a i !/'/>,' 


Vertical  Alignment 
Horizontal  Alignment 


(S  o  od 


Condition  at  Abutment  and  at  Concrete  Good 
Structures 

Indications  of  Movement  of  Structural  ,\J  0 

Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes  or 
Abutments 

Rock  Slope  Protection  -  Riprap  Failures  !  /y.  ft 


Unusual  Movement  or  Cracking  at  or 
Near  Toes 

Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils 
Foundation  Drainage  Features 
Toe  Drains 

Instrumentation  System 
Vegetation 


Vi.ry  rhinos  d  V,*  </ ./t'oi'.rr 

$rstc*.Y ) 

AJ  0/7  t 

/Vo  s>  & 

A/o  r>  £ 

•  • 

Moss  o>;J  st’itscl  suto/l  Tret;  cj  rod*  aq 
ow  d'me 


PROJECT  \AJ_oJ_  tort  Dorn _ * _ 

PROJECT  FEATURE _ 

01  SCI  PL  I  flE  James  IAJ  Serial!  Co. _ 

Co  €o  fe c t?y7ic a /  CTn^/ne  c  ns  knc. 


Men'v  6.  J.P.  /IZO 


NAME  SD  M.  EL  L  h 
NAME .  ..CflH,  QJLL 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  INTAKE  CHANNEL  AND 
INTAKE  STRUCTURE 


•  • 

a.  Approach  Channel 
.Slope  Conditions 

Bottom  Conditions 
Rock  Slides  or  Falls 
Lop  Boom 
Debris 

Condition  of  Concrete  Lining 
Drains  or  Weep  Holes 

b.  Intake  Structure 

Condition  of  Concrete 
Stop  Logs  and  Slots 


A/o  QfproQcfi  .channel 
P*  n  s  Cocks  hui/f  in  r°  dann 


PROJECT  Wo/ cor  t  Dam 

DATE  Moj  C.7.%/7%0 

PROJECT  FEATURE  Cbc,fe  House. 

t  — 1 

NAME  5  PM. 

DISCIPLINE  -y/o/n  es  W.  S*we*il  Co. 

NAME  CAH.  D  R  L 

(5  eo  t e'c p  n/co/  (Fnej/nttrs 

/tic: 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  CONTROL  TOWER  OoTe  rt'ovst 

a.  Concrete  and  Structural 

General  Condition 

G  o  o  c{ 

Condition  of  Joints 

G  O  0  d 

Spalling 

Miner  3/06  Ih'ot*  d  6  .V/?  sTria.m  Act 

Visible  Reinforcing 

A/or,  e 

Rusting  or  Staining  of  Concrete 

Ml  In  or  •  ! 

Any  Seepage  or  Efflorescence 

Mm  o  r  e  *-  /o  r  e  so  *  n  c  & 

Joint  Alignment 

G  O  OnJ 

Unusual  Seepage  or  Leaks  in  Gate 
Chamber 

• 

A/ o  '  ,  . .  • 

Cracks 

one  observed 

Rusting  or  Corrosion  of  Steel 

Ml  in  or  r  u>sr/nj> 

b.  Mechanical  and  Electrical 

t 

Air  Vents 

A/,  '  • 

Float  Wells 

/v,  A , 

Crane  Hoist 

For  brqsp  note  rake,  joo  d  condiT/on 

Elevator 

N.  ft  . 

Hydraulic  System 

M  A.  ■  .  •  .  ; 

Service  Gates 

For  penstock  (jq~esj  jooj  cOndiT.i'or, 

Emergency  Gates 

M-  0. 

Lightning  Protection  System 

N.  A.  ... 

Emergency  Power  System 

Nr 

Hiring  and  Lighting  System 

F'a'/r  tonJiT'iOrt 
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PROJECT  FEATURE  £/v/ce  GoTe  a«d<?o„av;t  NAME  S-DM  .  BL L  H 
DISCIPLINE  Jams  M  S’cr.all  Co.  NAME  CftH  .  PPL 

GtoTtchm'tpl  £ne>/*terj  Inc. 


AREA  EVALUATED 

DUTLET  WORKS  -  TRANSITION  AND  CONDUIT 

General  Condition  of  Concrete 

*  .  -* 

Rust  or  Staining  on  Concrete 
Spalling 

Erosion  of  Cavitation 
Cracking' 

Alignment  of  Monoliths 
Alignment  of  Joints 
Numbering  of  Monoliths 


'  CONDITION 


C?o  oJ 

fftrsf  sf'Qi'iS  bdo\n  -  cps>tJ  t/iT  ovft*} 

A/ov  & 

Moderate  erosion  of  s/<rU<£  <-Onlro/  e.»clo$<Sr 
di  rtahr  / /-*«■ 

/V  .  r  ‘  '  *"  . 

/Vo  rvi  Sa/iqhm  6  wt  . 

Mrt. 
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PROJFCT.  M/n-'-aT*  Dom 

DATE 

Ma/  ( 

>.  2&132. ° 

PROdFf.T  FFATIIRF  O  /«r  Cha.l,'l! 

_  NAME 

f 

3  DM, 

ft  LH 

DISC I PL. INF  .  Sanies  VJ.  do. 

_  NAME  _ 

CAH\ 

D  P  L  ■ 

Geotechnical  F nq it? e ers  Js>c. 


AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  OUTLET  STRUCTURE  AND 

Penstocks  are.  nkQ/rj  ouTAt  .  ■ 

OUTLET  CHANNEL 

Low-/ev-el  oisTUf  1  $  &  conduit"  fhroityn 

base  o  f  da  m . 

General  Condition  of  Concrete 

Rust  or  Staining 

Hft.  •  "  '  ,  • 

Spalling  . 

A I.f).  . 

Erosion  or  Cavitation 

hi.  n.  •  ’ 

Visible  Reinforcing 

A id.  .  ' 

Any  Seepage  or  Efflorescence 

AJ.fi. 

Condition  at  Joints 

aj.A.  ; 

Drain  holes 

A/.  A  '  '  •  ‘ 

Channel 

• 

Loose  Rock  or  Trees  Overhanging 

AJ  0  h  £• 

Channel 

Condition  of  Discharge  Channel 

Good 

• 

• 

• 

• 

•  * 

. 

• 

ROJECT  Wo/aoTr  Dam 

DATE 

cm  6,  7,  a  IMP 

ROJECT  FEATURE 5-oftt^rj  D/'scnOroz  Chonne.i  NAME 

/ 

5d  M.  L  ft 

7 - 7 - - - - - 

JSCIPLINE  JQ/nfS  IV  ftewa/7  Co. 

NAME 

/ft  ft  DP  L 

(sj-eoT-eenn/ca/  £ nqin  £& rs 

Inc. 

■ 

AREA  EVALUATED  . 

CONDITION 

IUTLET  WORKS  -  SPILLWAY  WEIR,  APPROACH 

AND  DISCHARGE  CHANNELS 

. 

.  Approach  Channel 

/Jo  rooc. 

is  mreqneti. 

b.\  c.h  an  n&l.  ftj?ftft’v4J 
vy/'rh  ft  ana 

General  Condition 

Loose  Rock  Overhanging  Channel 

■ . 

* 

Trees  Overhanging  Channel 

Floor  of  Approach  Channel 

• 

.  Weir  and  Training  Walls 

General  Condition  of  Concrete 

<3  o  o  d  . 

• 

Rust  or  Staining 

nust  outUf 

Spalling  •  • 

A/ o 

Any  Visible  Reinforcing 

No 

Any  Seepage  or  Efflorescence 

Ml*  on  €  /  f  'l 

o-n  <rsc  e  c.  e 

Drain  Holes 

ftoilt  Mlsihl-t, 

. 

.  Discharge  Channel 

General  Condition 

<3  oo  ft 

Loose  Rock  Overhanging  Channel 

Jjo  yj  £ 

Trees  Overhanging  Channel 

/Jo  n  e- 

Floor  of  Channel 

3 eftnoc  K  ~  C. 

/tor  \ 

Other  Obstructions 

Jjont 

• 

% 

.  - 

■ 

• 

*0  fitT  40 
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correE;  or.d:;  ng  base  width  of  fcbout  hO  die  spillway  is  ciisped  wit! 

C.obv  b\ .  iicnri  emved  crest  me1,  discharge  free,  FXa.chbooo'ds  mo  bui'.t 
up  to  a  2.5  -  act  above  the  spillway  erect. 

An  intaK-  is  located  in  abivirtent  coct ion  wd  Adjoeeu  t  to 
the  spillway.  Trashracka  rnd  gates  arc  enclosed  in  a  wcodcp  building, 
iron  here  the  Jp. ow  is  diverted  through  tv:c  d-foot  dimeter  steel  ptfSjock^. 
to  the  pov.or  house  further  devT*strea:e. 

/\  6-root  dianctcr  sluiceway  15  also  provided  in  3>  pier  fcfM'cuaflr 
the  spill',  ay  section  at  its  nt.g>.r,vm  depth.  Access  to  the  .'••] 'dcotgxy  <3 
provided  ly  a  footbridge  fron  the  Igft  abut  tent  section. 

Details  of  the  dan  ai'c  indicated  in  the  a thached  drawing. 


'end it.'. on  pj  die  pa: 

xhic  -an  cuar.inod  by  the  writer  on  dune  11,  ll'M1  an1  t>pj’e*»ej 
in  excellent  condition.  As  indie:  ted  by  1  lies  i.hcto'fra.ph,  th-  dm.  hafr  tmAcf 
gone  a  ref.'  tin;;  c  r' lion,  ’..'I deli  was  conplctcd  in  hovcrl;  :r,  1V'):C •  The  'worh 
was  done  under  'he  supervision  of  the  Char.  V.  Tain,  Inc,  cojin.-m l>'g 
in  a.occ'Z'danco  va.i.th  the  drav.inyr  attached  hereto. 

'.die  rep 'ire  acconplis’ie  1  last  year  consisted  of  •  th  :  cl1.ipp.in3 

of  the  old,  deteriorated  concrete  on  exposed  riyrfae-ic  a  .1  A; : 

fhictue>i 

it  with  a  -W;  — *•  of  at  least-  &  inches  of  new  c„  icreie  bended  1  <0  4be 

eld  concrete  core  with  rein  fore  cient  r.«::h  and  dowels.  ’The  method  u.  S..  1 
an  accepted  procedure  in  such  rop-’ii*  jobs  and,  from  appoai-arccc,  th®  \,<erh- 
v/rc  soundly  executed. 

bora  leahpqe  was  obee  ved  at  the  base  of  the  .intake  cliv- 
Indication:;  were  tiiat  this  leakage  oripinnt  s  elcev.iurc  ;'.io’. ip  th  -  ’•  •'  -’it 

section,  probably  at  the  joint  between  the  dan  and  she  Jorn1  'ti.on.  He^cr, 
the  quantity  of  leakage  is  not  su 'J'lcisnt  to  cause  ny  c-nccrn. 


'./olcott  !-•  m  { Jj/-..1.1*.:ay  ii.-c  lion) 


'.iolcott  iaen  in  one  of  tho  davel  opine  nts  on  the  f.cnoille  Ri  \>& 
J.on".Lnj  lo  tho  Villo  y.  of  narduicl: ,  It  in  located  in  the  V .'.J.l^e 
pottcrcvilie  in  i.’ : o  Tov.n  of  Wolcott,  Veneont  and  is  none  tire.?.:  coJl’^d  ’ 
^htemvillo  J);  n.  It  nerve r;  as  *  diversion  stive  lure  Tor  ft  iydra  e.  le.c_-U  ! « 
power  plant. 

‘five  drainage  area  to  the  ban  is  about  130  square  nllr-e;.  t&  t vrl  1 
l'Ond  level,  the  i«carvoir  has  a  surface  aixen  of  about  (a  -cm;  £nd\  jopoerdr 
about  3,000,000  cubic  feet  of  voter* 


encryption: 

Wolcott  Dm  is  a  -solid,  crnvity-Lypo,  cor.crc to  nlructur  >  •:  ' 

on  'ledge  >A,cI:«  It  has  a  total  l-;ri”tl.  or  bout  3^0  Teat,  ine.Uidln  <3  3 p'w/ ' 
v.ay  section  in  the  rain  river  channel  an  the  north  hall  of  the  datA-  The 


net  spill*. /a 
d.'Uii.  In  ci- 


length  in  l£6  loot  ..ii.il  If:*  crest  f  feet  be  Lev/  the  {op  o'.  ’fbc 


;n- sec  lion.  tho  svdlli.Tr.*  lr»r.  a  na::ii.iun  /dmifcli  of  £6  ib>' 


at.} 


STATiv  0 ?  VERMONT 
PUBLIC  SERVICE  COMMISSION 


•  t, .  ( 

S<*-f 


.  .  &• 

O  >  ,  V  f  •  .'■»  '  ) 


/.  '' 


Electric-Utility  Dama 

nr.f  i  n  »/  i.ii  i'-/ 


1.  Kamo  of  Dtmi 

2.  0*nor  of  Damn 


ViOlCOtt 


Village  of 


clc 


3.  Located  In  What  Tovmt  Wolcott, 

L.  Is  the  Dan  in  Ucot  yss 

Kano  of  I-akt?,  Pond,  River,  Brook,  Crook,  Etc.,  on  Which  Located t 
Lamoille  Rjver 

0,  Material  Used  in  Construction  of  the  Dams 

Concrete 

7,  Purpose  for  Vihich  Dam  is  Usodj 

Power  ceneration 

Ib  Dam  Attended  or  Unattondedj 
Yes 

?,  Approximate  Surfaco  Area  of  th3  Body  of  Wator  Impounded  bj  Dami 

acre 

10.  Approximate  Voluiw  of  Water,  in  Cubic  Root,  Impounded  by  Dam  1*' 

Usoi  i  .  .  .. 

3^68,000  Pn  Is  ,  //  y  -  -  r 

■  *7.  jf . 

11.  Regulations  Governing  tho  Operation  of  tho  Dssu 


none 


12.  Remarks i 


This  dam  is  to  be  reconditioned  next  year.  Survey  •.  -r  rb 
v-os  comnleted  in  1945  ,  but  have  been  unable  to  rive  up  use 
'•one  until  there  is  more  nover  available  from  other  soin-e^s. 


Utility i  Vill'j^e  of  .Ln^n'i-ck- - 


B-4 


1  J 


-V  ■  -  ,  ,  I 


SUMMARY  OF  DATA  AND  CORRESPONDENCE 


DATE 

10/1/47 

9/8/49 

5/9/53 

3/11/80 


TO 

FROM 

SUBJECT 

PAGE 

St.  of  Vt. 
Public 

Ser.  Comm. 

G.W.  Larrabee,  Treas. 
Village  of  Hardwick 

Information  Sheet 

B-4 

File 

Stephen  H.  Haybrook 
Hydraulic  Engineer 
public  Ser.  Comm. 

Detailed  Dam  Inspec. 
Report  (1  year  after 
dam  refacing) 

B-5 

File 

Stephen  H.  Haybrook 
Hydraulic  Engineer 
Public  Ser.  Comm. 

Dam  Inspection 

Report 

B-8 

File 

A.  P.  Barranco 

Dam  Safety  Engineer 
Vt.  Dept,  of  Water 
Resources 

Storage  and  Spillway 
Capacity  Calculations 

B-9 

B-3 


WOLCOTT  DAM 


EXISTING  PLANS 


On  file  with  the  Village  of  Hardwick: 

"Village  of  Hardwick,  Vermont 
Repairs  to  Pottersville  Dam 

Charles  T.  Main,  Inc. ,  Architects  -  Engineer 
Boston,  Massachusetts 
November  15,  1945 
5  Sheets  -  Blueprints 


REPROBOCED  AT  GOVERNMENT  EXPENSE 


LAMOILLE  RIVER 


SI  UlCt  WAY 

PUR 


//■  '  / 

JJi  X  .  X - 


PLAN 


772  0c.  .^T  X- T'i  ,!:X . T  i--* 


SPILLWAY  ElEV  /foi'  CO 


PRORLE 


20  0  20  FEET  40 


NEW  CONCRETE  FAC  NG 
1 2  MINIMUM  THICKNESS 


V  \ 


12"  MINIMUM  COVER 
OVER  DRAIN 


«"  ORAIN  TlLf,  OPEN 
JOINTS  WRAPPED  WITH 
BURLAP  ANC  fMBEOOEO 
IN  LEAN  CONCRETE 


«"  BLEEDER  PIPE  AT 
EACH  VERT  CONST  JOINT 


EXIST  STEEL  LINER 

m  *o 


ELEV  72650 


SECTION  BB 


SECTION  AA 


•  Ft  FT  16 


•  FEET 


APPENDIX  B 


ENGINEERING  DATA 


PROJECT 

Wn  /c^rr 

Ida  nn 

DATE 

.  May  JJu. 

zz  _ 

PROJECT  FEATURE 

Se'bi/ic-c 

3  r!Gt?  c 

NAME 

RLH. 

DISCIPLINE 

James  W. 

devy  a/)  £o.  ■ 

_  NAME 

■  cart, 

D  P  L 

Geofecnnic  <?/  Gn ct/netrs  J/?C. 


AREA  EVALUATED 


OUTLET  WORKS  -  SERVICE  BRIDGE 
a.  Super  Structure 
Bearings 
Anchor  Bolts 
Bridge  Seat 
Longitudinal  Members 


CONDITION 


^■ern/eo.  'f~* o rr>  >btytmey>T' 

f o  s/viCCVJQy  fs/’er 

/v?  o  d  br  »  t -t.  4v>i0vnT'al'  yra$/~/r>^ 

G  o  od 

G  o  oo! 

Good 

G  o  oo! 


Underside  of  Deck  Good 

Secondary  Bracing  Gro.od 

D‘eck  Good 

Drainage  System  A/,  ft. 

Railings  *•  Good 

Expansion  Joints  N'rd. 

Paint  Fbd 

b.  Abutment  &  Piers  '  . 

General  Condition  of  Concrete  Good 

Alignment  of  Abutment  Good 

Approach  to  Bridge  Good 

Condition  of  Seat  u  Backv/all  Good 


(6)  Left  Abutment  Bedrock 
May  6,  1980 


(7)  Left  Abutment,  Upstream  Face,  and  Gatehouse  -  May  6,  1980 


US.ARMY  ENGINEER  01V,  NEW  ENGLAND 
CORPS  OF  ENGINEERS 
WALTHAM,  MASSACHUSETTS 


JAMES  W,  SEWALL  COMPANY 
CONSULTANTS 
OLD  TOWN,  MAINE 


NATIONAL  PROGRAM  OF 
INSPECTION  OF 
NON- FED.  DAMS 


Wolcott  Dam 


Wolcott,  Vermont 


VT  00179 


1980 


(8)  Reservoir  Outlet  Gate  Controls 
May  6,  1980 


(9)  Concrete  Dike  Upstream  of  Dam 
May  8,  1980 


U.S.ARMY  ENGINEER  01V,  NEW  ENGIANO 
CORPS  OP  ENGINEERS 
WALTHAM,  MASSACHUSETTS 


JAMES  W.  SEWALL  COMPANY 
CONSULTANTS 
OLD  TOWN,  MAINE 


NATIONAL  PROGRAM  OF 
INSPECTION  OF 
NON- FED.  DAMS 


Wolcott  Dam 


Wolcott,  Vermont 


VT  00179 


(12)  Downstream  Channel  and  Face  of  Dam  After  Heavy  Showers 
May  7,  1980 


(13)  Vermont  Route  15  Bridges  Downstream  of  Dam  -  May  8,  1 980 


U.S.ARMY  ENGINEER  DIV,  NEW  ENGLANO 
CORPS  OF  ENGINEERS 
WALTHAM,  MASSACHUSETTS 


JAMES  W.  SEWALL  COMPANY 
CONSULTANTS 
OLD  TOWN,  MAINE 


NATIONAL  PROGRAM  OF 
INSPECTION  OF 
NON-FED.  DAMS 


Wolcott  Dam 


Wolcott,  Vermont 


APPENDIX  D 


HYDRAULICS/HYDROLOGIC  COMPUTATIONS 
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PRELIMINARY  GUIDANCE 


TOR  ESTIMATING 
MAXIMUM  PROBABLE  DISCHARGES 
IN 

PHASE  I  DAM  SAFETY 
INVESTIGATIONS 


New  England  Division 
Corps  of  Engineers 


March  1978 


MAXIMJM  PROBABLE  FLOOD  INFLOWS 
. NED  RESERVOIRS 


Proiect 

‘  £ 

D.A. 

MPF 

(cfs) 

(sq.  mi.) 

cfs/sq.  mi 

1. 

Hall  Meadow  Brook 

26,600 

17.2 

1,546 

2. 

East  Branch 

15,500 

9.25 

1,675 

3. 

Thomas ton 

158,000 

97.2 

1,625 

4.  . 

Northfield  Brook 

9,000 

5.7 

1,580 

5. 

Black  Rock 

35,000 

20.4 

1,715 

6. 

Hancock  Brook 

20,700 

12.0 

1,725 

7. 

Hop  Brook 

26,400 

16.4 

1,610 

8. 

Tully 

47,000 

50.0 

940 

9. 

Barre  Falls 

61,000 

55.0 

1,109 

10. 

Conant  Brook 

11,900 

7.8 

1,525 

11. 

Knightville 

160,000 

162.0 

987 

12. 

Littleville 

98,000 

52.3 

1,870 

13. 

Colebrook  River 

165,000 

118.0 

1,400 

14. 

Mad  River 

30,000 

18.2 

1,650 

15. 

Sucker  Brook 

6,500 

3.43' 

1,895 

16. 

Union  Village 

110,000 

126.0 

873 

17. 

North  Hartland 

199,000 

220.0 

904 

18. 

North  Springfield 

157,000 

158.0 

994 

19. 

Ball  Mountain 

190,000 

172.0 

1,105 

20. 

Tovnshend 

228,000 

106.0(278  total)  820 

21. 

Surry  Mountain 

63,000 

100.0 

630 

22. 

Otter  Brook 

45,000 

47.0 

957 

23. 

Birch  Hill 

88,500 

175.0 

505 

24. 

East  Brimfield 

73,900 

67.5 

1,095 

25. 

Westville 

38,400 

99.5(32  net) 

1,200 

26. 

West  Thompson 

85,000 

173.5(74  net) 

1,150 

27. 

Hodges  Village 

35,600 

31.1 

1,145 

28. 

Buf fumville 

36,500 

26.5  • 

1,377 

29. 

Mansfield  Hollow 

125,000 

159.0 

786 

30. 

West  Hill 

26,000 

28.0 

928 

31. 

Franklin  Falls 

210,000 

1000.0 

210 

32. 

Blackvater 

66,500 

128.0 

520 

33. 

Hopkinton 

135,000 

426.0 

316 

34. 

Everett 

68,000 

64.0 

1,062 

35. 

MacDowell 

36,300 

44.0 

825 

. .  J 


MAXIMUM  PF OB ABLE  FLOWS 
BASED  OK  TWICE  THE 
STANDARD  PROJECT  FLOOD 
(Flat  and  Coastal  Areas) 


River 

SPF 

(cfs) 

1. 

Pawtuxet  River 

19,000 

2. 

Mill  River  (R.I.) 

8,500 

i. 

Peters  River  (R.I.) 

3,200 

4. 

Kettle  Brook 

8,000 

5. 

Sudbury  River. 

11,700 

6. 

Indian  Brook  (Hopk.) 

1,000 

7. 

Charles  River. 

6,000 

8. 

Blackstone  River. 

43,000 

9. 

Quinebaug  River 

55,000 

D.A. 

(sq.  mi.) 

MPF 

(cfs/sq.  mi.) 

W 

200 

190 

• 

34 

500 

• 

13 

490 

30 

530 

86 

270 

» 

5.9 

340 

184 

65 

*r 

416 

200 

1 

331 

330 

I 


I 


'  ft 


( 


D-26  l 


ESTIMATING  EFFECT  OF  SURCHARGE  STORAGE 
ON  MAXIMUM  PROBABLE  DISCHARGES 


STEP  1:  Determine  Peak  Inflow  (Qpi)  from  Guide 
Curves. 

STEP  2:  a.  Determine  Surcharge  Height  To  Pass 
”Qpi”. 

b.  Determine  V  o  i  ume  of  Surcharge 
(STORij  In  Inches  of  Runoff. 

c.  Maximum  Probable  Flood  Runoff  In  New 
England  equals  Approx.  19”,  Therefore: 

Q p 2  =  Qpi  X  (1  _  ,STOR.1  ) 

19 

STEP  3:  a.  Determine  Surcharge  Height  and 
/*STOR2”  To  Pass  ,,Qp2*' 
b.  Average  ”STORi”  and  "STORa”  and 
Determine  Average  Surcharge  and 
Resulting  Peak  Outflow  ”Qp3". 


STEP  h  DETERMINE  OR  ESTIMATE  RESERVOIR  STORAGE  (S)  IN  AC-FT  AT  TIME  OF  FAILURE. 

STEP  2s  DETERMINE  PEAK  FAILURE  OUTFLOW  (Qp1). 

Qp,  =  %7  WbV9*  Voh  ‘ 

VYb=  BREACH  WIDTH  -  SUGGEST  VALUE  HOT  GREATER  THAN  402  OF  DAM 
.  LENGTH  ACROSS  RIVER  AT  MID  HEIGHT. 

Y0  -  TOTAL  HEIGHT  FROM  RIVER  BED  TO  POOL  LEVEL  AT  FAILURE. 

STEP  3:  USING  USGS  TOPO  OR  OTHER  DATA,  DEVELOP  REPRESENTATIVE  STAGE-DISCHARGE 
RATING  FOR  SELECTED  DOWNSTREAM  RIVER  REACH. 

STEP  4:  ESTIMATE  REACH  OUTFLOW  (Qp2)  USING  FOLLOWING  ITERATION. 

A.  APPLY  Qpl  TO  STAGE  RATING,  DETERMINE  STAGE  AND  ACCOPMANYING 
VOLUME  (V,)  IN  REACH  IN  AC-FT.  (NOTE:  IF  EXCEEDS  1/2  OF  S, 
SELECT  SHORTER  REACH.) 

B.  DETERMINE  TRIAL  Qp2- 

Op2(TF?IAL)  =  Op,  (  I  “■£  ) 

C.  COMPUTE  V2  USING  Qp2  (TRIAL). 

D.  AVERAGE  Vj  AND  V£  AND  COMPUTE  Qp2. 

,  0p2  =  Op,  U-  ^  ) 

STEP  5  :  FOR  SUCCEEDING  REACHES  REPEAT  STEPS  3  AND  4.  *’ 
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APPENDIX  E 

INFORMATION  AS  CONTAINED  IN 
THE  NATIONAL  INVENTORY  OF  DAMS 


